PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 11-316456 
(43)Date of publication of application : 16.11.1999 



(51)lnt.CI. G03F 7/027 

C08F299/02 
C09D 1/00 
C09D171/00 
G03F 7/40 
H01J 11/02 



(21) Application number : 11-033933 (71 Applicant : TOPPAN PRINTING CO 

LTD 

(22) Date of filing : 12.02.1999 (72)lnventor : ARAI JUNICHI 

AKIMOTO YASUMASA 



(30)Priority 

Priority number : 10 35180 Priority date : 17.02.1998 Priority country : JP 



(54) SOLVENT-FREE TYPE PHOTOSENSITIVE CALCINATION PASTE 
COMPOSITION, SOLVENT TYPE PHOTOSENSITIVE CALCINATION PASTE 
COMPOSITION AND STRUCTURAL BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide solvent-free type photosensitive 
calcination paste or solvent- type photosensitive calcination paste for forming an 
inorganic structure such as insulator, a dielectric material, a resistor and a 
conductor and to provide a paste composition which can be formed into a pattern 
good in smoothness and high precision and good in workability. 
SOLUTION: This solvent-free type photosensitive calcination paste composition 
consists essentially of an inorganic powder, a photosensitive monomer and a 
photopolymerizing initiator. The photosensitive monomer has an ethylene oxide 
structure or a propylene oxide structure having acryloyl groups or methacryloyl 
groups and having 4 to 100 polymerization degree (n), and more preferably 10 to 
30. 
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CLAIMS 
[Claim(s)] 

[Claim 1] (A) It is the photosensitive baking paste constituent of the non-solvent 
mold with which it has inorganic powder and (B) acryloyl radical, and a degree of 
polymerization (n) uses as a paste principal component 4-100, the photosensitive 
monomer that has the ethylene oxide structure of 10-30 more preferably, and (C) 
photopolymerization initiator. 

[Claim 2] (A) It is the photosensitive baking paste constituent of the non-solvent 
mold with which it has an inorganic powder component and (B) acryloyl radical, 
and a degree of polymerization (n) uses as a principal component 4-100, the 
photosensitive monomer component that has the ethylene oxide structure of 10- 
30 more preferably, (C) photopolymerization initiator, and a with a (D) molecular 
weight of 1000 or less polyethylene glycol. 

[Claim 3] The structure formed by carrying out exposure hardening and 
calcinating the hardened material after carrying out patterning of the 
photosensitive baking paste according to claim 1 or 2. 
[Claim 4] The photosensitive monomer component in a photosensitive baking 
paste according to claim 1 or 2 has an acryloyl radical, and polymerization 



degree (n) is the photosensitive baking paste constituent of a non-solvent mold 
given in either 4-100, claim 1 that has the propylene oxide structure of 10-30 
more preferably or claim 2. 

[Claim 5] Claim 1 and the photosensitive monomer component in a 

photosensitive baking paste according to claim 2 or 4 have a methacryloyl radical, 

and a degree of polymerization (n) is the photosensitive baking paste constituent 

of a non-solvent mold given in either 4-100, claim 1 that has the ethylene oxide 

or propylene oxide structure of 10-30 more preferably, claim 2 or claim 4. 

[Claim 6] A photosensitive baking paste constituent given in either claim 1 of the 

solvent mold which added the solvent to claim 1, claim 2, and the photosensitive 

baking paste according to claim 4 or 5, claim 2, claim 4 or claim 5. 

[Claim 7] The solvent type according to claim 6 whose solvent removal process 

according [ the solvent addition in a solvent type according to claim 6 of 

photosensitive baking paste ] to heat desiccation or reduced pressure is 0.01 - 30 

weight section to the paste ingredient 100 weight sections other than a solvent in 

the unnecessary range of photosensitive baking paste. 

[Claim 8] The structure formed by carrying out exposure hardening and 

calcinating the hardened material after carrying out patterning of a non-solvent 

type according to claim 4 or 5 of photosensitive baking paste. 

[Claim 9] The structure formed by removing a solvent, carrying out exposure 

hardening and calcinating the hardened material after carrying out patterning of a 

solvent type according to claim 6 of photosensitive baking paste. 

[Claim 10] The structure formed by carrying out exposure hardening, without 

giving a solvent removal process, and calcinating the hardened material after 

carrying out patterning of a solvent type according to claim 7 of photosensitive 

baking paste. 

[Claim 11] The structure formed by calcinating after carrying out exposure 
hardening after carrying out patterning of claim 1, claim 2, claim 4, or a non- 
solvent type according to claim 5 of photosensitive baking paste, and making a 
transferred object imprint the hardened material. 



[Claim 12] The structure formed by calcinating after removing a solvent, carrying 
out exposure hardening after carrying out patterning of a solvent type according 
to claim 6 of photosensitive baking paste, and making a transferred object imprint 
the hardened material. 

[Claim 13] The structure formed by calcinating after carrying out exposure 
hardening and making a transferred object imprint the hardened material, without 
giving a solvent removal process after carrying out patterning of a solvent type 
according to claim 7 of photosensitive baking paste. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the constituent of the non-solvent 
mold photosensitivity baking paste for forming the inorganic structure by baking, 
and a solvent mold photosensitivity baking paste. Furthermore, in manufacture of 
the circuit boards, such as electronic equipment, a chip capacitor, a display panel, 
etc., it is used for formation of the inorganic structures, such as an insulator 
which utilized the printing coating technique, a dielectric, a resistor, and a 



conductor, in detail. 
[0002] 

[Description of the Prior Art] Conventionally, in order to obtain the inorganic 
structures, such as an insulator, a dielectric, a resistor, and a conductor, the 
paste which mixed inorganic powder and an organic component is patternized on 
transferred objects, such as a substrate, using printing coating techniques, such 
as screen-stencil, and the method of calcinating the pattern is performed. As the 
formation approach of the structure, moreover, in addition to the approach of 
carrying out patterning of the direct structure by ** screen-stencil ** The approach 
except a concave after carrying out patterning by embedding a paste at the 
approach of shaving off the paste layer which carried out patterning on the 
transferred object, and the concave formed on ** transferred object, ** the 
approach of pressing with an intaglio the paste layer which carried out patterning 
on a transferred object, and carrying out patterning to a predetermined 
configuration, and ** ~ there is the approach of imprinting the paste which carried 
out patterning beforehand, for example, the paste embedded at the intaglio, to up 
to a transferred object etc. 

[0003] As such a conventional baking paste, the baking paste of 
nonphotosensitivity [ a solvent mold ] is mentioned in the first place. As an 
organic material of this paste, binder resin and a solvent are principal 
components. Moreover, an additive may be used if needed. As binder resin, as 
resin for ceramic formation, many polymers, such as acrylic resin and cellulose 
system resin, are used, and the object for ** of a carbitol system and Cellosolve 
Solvent is carried out as a solvent. In a solvent mold nonphotosensitivity baking 
paste, both this component exists, after resin has dissolved, it gives the fluidity as 
a paste into a solvent, transpires a solvent according to the heat desiccation 
process after printing coating, and binder resin binds between inorganic powder 
and between inorganic powder and substrates, and it forms a pattern. 
[0004] There is a solvent mold photosensitivity paste which gave photosensitivity 
to the above-mentioned solvent mold paste as second baking paste. As an 



organic material of this paste, the photosensitive monomer and the 
photopolymerization initiator are also contained as a principal component in 
addition to the binder resin of the amount of giant molecules, and a solvent. As 
the formation approach of the structure by this solvent mold photosensitivity 
baking paste, after making a solvent remove at a heat desiccation process or a 
reduced pressure process, at an optical exposure process, the polymerization of 
the photosensitive monomer is carried out and it is stiffened. 
[0005] As third baking paste, the photosensitive baking paste of the non-solvent 
mold which used the binder resin of the amount of giant molecules, the 
photosensitive monomer, and the photopolymerization initiator is also devised as 
an organic material. This non-solvent mold photosensitivity baking paste can 
form a pattern instead of a heat desiccation process by carrying out the 
polymerization of the photosensitive monomer at an optical exposure process. 
The example 1 of JP, 54-1 3591, A is given as an example of such a non-solvent 
mold photosensitivity baking paste. The paste of a non-solvent mold is a paste 
presentation which has not added the solvent, and is a paste without the need for 
a heat desiccation process. Solvents are coating and an organic solvent for 
printing, it is volatile with a solute and the liquid which does not react, and the 
boiling point says a thing 300 degrees C or less here. 

[0006] When three sorts of baking pastes mentioned above are compared from 
productivity or a facility side, in a solvent mold nonphotosensitivity baking paste 
and a solvent mold photosensitivity baking paste, there is much heat desiccation 
process time amount occupied in [ all ] a process, and a heat desiccation process 
determines production speed in many cases. Furthermore, the tooth space which 
a long heat desiccation belt furnace takes is also required. On the other hand, in 
a non-solvent mold photosensitivity baking paste, the fixing time amount of a 
paste can be sharply shortened by exposure exposure, and the facility tooth 
space to a heat desiccation process is not needed. Since it is such, in recent 
years, from the baking paste containing a solvent, it is a non-solvent and shift to 
a photosensitive baking paste is desired. 



[0007] However, depending on the formation approach of the structure, the 
solvent mold photosensitivity paste may be more advantageous than a non- 
solvent mold photosensitivity baking paste. It is the case where the paste of 
hypoviscosity is specifically required since the intaglio which forms a detailed 
pattern by screen-stencil, or embeds a paste is detailed when wettability with a 
transferred object or an intaglio wants to improve etc. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the trouble in the 
conventional non-solvent mold photosensitivity baking paste and a solvent mold 
photosensitivity baking paste is also pointed out. In the paste which used the 
photosensitive ingredient in the first place, the point which is easy to produce the 
defect at the time of baking is pointed out. Concretely, by baking, in case an 
organic material burns, peeling and the crack of a pattern arise. The unreacted 
photosensitive ingredient which remained at the time of an exposure process 
carries out the polymerization of this with the heat at the time of baking, it 
separates by contraction in that case, and it is thought that a crack arises. 
[0009] Furthermore, in the case of a non-solvent mold photosensitivity baking 
paste, as an ingredient which gives the fluidity of a paste although it is a non- 
solvent therefore, it must depend on an organic material instead of a solvent. 
This organic material is a photosensitive ingredient and binder resin of the 
amount of giant molecules, and, unlike the paste of a solvent mold in which a 
solvent carries out heating evapotranspiration, an organic material required to 
give a fluidity remains as a pattern as it is. Therefore, as compared with a solvent 
mold, it is also considered to be the cause of drawing peeling at the time of 
baking, and a crack that many organic material remains in a pattern. 
[0010] It is a problem about the fluidity of the second paste. In a non-solvent 
mold photosensitivity baking paste, viscosity and a fluidity required in order 
[ which was mentioned above ] to carry out printing coating of the paste must be 
depended on a photosensitive ingredient and the organic material of binder resin 
like. At this time, each binder resin of the conventional paste is the polymer of the 



amount of macromolecules, and the thing of the shape of a with a molecular 
weight of 100,000 or more solid-state is used. For this reason, the dissolution to 
the paste of binder resin and distribution are difficult, and paste viscosity 
becomes high. Consequently, the fluidity of a paste was low, when carrying out 
pattern formation by screen-stencil etc., pattern width of face of hundreds of 
micrometers of the imprint width of face to a transferred object was a limitation at 
most, and the imprint with a pattern width of face of 100 micrometers or less was 
difficult. Moreover, even when carrying out coating the whole surface on 
hundreds of micrometers a pattern or a transferred object, the problem of 
workability, such as that there is a trouble that the leveling nature of a pattern is 
missing because the fluidity of a paste is low, and getting a paste blocked in the 
mesh of the screen version further, is also pointed out. 
[001 1] Moreover, in the solvent mold photosensitivity baking paste, the binder 
resin which is the polymer of the amount of giant molecules drew hyperviscosity- 
ization of a paste, and has barred the embedding to a detailed concave etc. 
similarly. 

[0012] This invention improves an above-mentioned trouble, and in formation of 
the inorganic structures, such as printing coating techniques, such as screen- 
stencil, and an insulator which utilized the other structure formation approaches, 
a dielectric, a resistor, a conductor, formation of good smooth nature and a high 
definition pattern is possible, and it aims at offer of the non-solvent mold 
photosensitivity baking paste which improves workability further, and a solvent 
mold photosensitivity baking paste. 
[0013] 

[Means for Solving the Problem] In order to attain this purpose, let the non- 
solvent mold photosensitivity baking paste of the 1st of invention of this invention 
be the paste constituent with which it has (A) inorganic powder and (B) acryloyl 
radical, and a degree of polymerization (n) uses as a paste principal component 
4-100, the photosensitive monomer that has the ethylene oxide structure of 10- 
30 more preferably, and (C) photopolymerization initiator. 



[0014] Moreover, let the non-solvent mold photosensitivity baking paste of the 
2nd of invention of this invention be the photosensitive baking paste constituent 
of the non-solvent mold with which it has (A) inorganic powder and (B) acryloyl 
radical, and a degree of polymerization (n) uses as a principal component 4-100, 
the photosensitive monomer component that has the ethylene oxide structure of 
10-30 more preferably, (C) photopolymerization initiator, and a with a (D) 
molecular weight of 1000 or less polyethylene glycol. 

[0015] Moreover, invention of the 3rd of this invention is the structure formed by 
carrying out exposure hardening and calcinating the hardened material, after 
carrying out patterning of the photosensitive baking paste according to claim 1 or 
2. 

[0016] Moreover, the photosensitive monomer component in a photosensitive 
baking paste according to claim 1 or 2 has an acryloyl radical, and polymerization 
degree (n) uses invention of the 4th of this invention as 4-100, and the 
photosensitive baking paste constituent of the non-solvent mold which has the 
propylene oxide structure of 10-30 more preferably. 
[0017] Moreover, claim 1 and the photosensitive monomer component in a 
photosensitive baking paste according to claim 2 or 4 have a methacryloyl radical, 
and a degree of polymerization (n) uses invention of the 5th of this invention as 
4-100, and the photosensitive baking paste constituent of the non-solvent mold 
which has the ethylene oxide or propylene oxide structure of 10-30 more 
preferably. 

[0018] Moreover, invention of the 6th of this invention is taken as the 
photosensitive baking paste constituent of the solvent mold which added the 
solvent to claim 1, claim 2, and the photosensitive baking paste according to 
claim 4 or 5. 

[0019] Moreover, the solvent addition in a solvent type according to claim 6 of 
photosensitive baking paste considers invention of the 7th of this invention as the 
photosensitive baking paste of the solvent mold which the solvent removal 
process by heat desiccation or reduced pressure is the unnecessary range, and 



is 0.01 - 30 weight section to the paste ingredient 100 weight sections other than 
a solvent. 

[0020] Moreover, invention of the 8th of this invention is the structure formed by 
carrying out exposure hardening and calcinating the hardened material, after 
carrying out patterning of claim 4 and a non-solvent type according to claim 5 of 
photosensitive baking paste. 

[0021] Moreover, invention of the 9th of this invention is the structure formed by 
removing a solvent, carrying out exposure hardening and calcinating the 
hardened material, after carrying out patterning of a solvent type according to 
claim 6 of photosensitive baking paste. 

[0022] Moreover, invention of the 10th of this invention is the structure formed by 
carrying out exposure hardening, without giving a solvent removal process, and 
calcinating the hardened material, after carrying out patterning of a solvent type 
according to claim 7 of photosensitive baking paste. 

[0023] Moreover, invention of the 11th of this invention is the structure formed by 
calcinating after carrying out exposure hardening after carrying out patterning of 
claim 1, claim 2, claim 4, or a non-solvent type according to claim 5 of 
photosensitive baking paste, and making a transferred object imprint the 
hardened material. 

[0024] Moreover, invention of the 12th of this invention is the structure formed by 
calcinating after removing a solvent, carrying out exposure hardening after 
carrying out patterning of a solvent type according to claim 6 of photosensitive 
baking paste, and making a transferred object imprint the hardened material. 
[0025] Moreover, invention of the 13th of this invention is the structure formed by 
calcinating after carrying out exposure hardening and making a transferred object 
imprint the hardened material, without giving a solvent removal process after 
carrying out patterning of a solvent type according to claim 7 of photosensitive 
baking paste. 
[0026] 

[Embodiment of the Invention] The photosensitive monomer used for this 



invention is a compound which runs a radical polymerization reaction according 
to an operation of a photopolymerization initiator, it has an acryloyl radical or a 
methacryloyl radical in intramolecular, and degrees of polymerization (n) are 4- 
100, and the compound that has the ethylene oxide structure or propylene oxide 
structure of 10-30 more preferably. According to an optical exposure and an 
operation of a photopolymerization initiator, the reaction radical of the above [ a 
radical polymerization reaction ] carries out a polymerization, and forms a 
polymer. In case a radical polymerization reaction advances by an optical 
exposure or thermal polymerization, such ethylene oxide structure or propylene 
oxide structure eases contraction, and combustion of the organic component by 
baking advances smoothly, and since pyrolysis nature is also still better, it can 
form the inorganic structure, without generating peeling and the crack by baking. 
As for this ethylene oxide structure or propylene oxide structure, the above- 
mentioned effectiveness acts, so that polymerization degree is high. However, 
the structure where polymerization degree exceeds 5000 with the molecular 
weight of 100 and a photosensitive monomer serves as a low-like solid-state, 
imitates the fall of a paste fluidity, and is **. When polymerization degree is three 
or less, the pyrolysis nature at the time of calcinating worsens, and in case it 
contracts, a crack arises. Therefore, polymerization degree can obtain 4-100 
(5000 or less molecular weight), and the structure that has good workability more 
preferably in the case of 10-30. 

[0027] It is the compound in which polyethylene GURIKORUJI (meta) acrylate, 
ethylene oxide addition TORIMECHI roll pro pantry (meta) acrylate, ethylene 
oxide addition sorbitol hexa (meta) acrylate, ethylene oxide addition bisphenol A 
di(meth)acrylate, etc. are mentioned, and all have ethylene oxide structure as a 
photosensitive monomer of two or more organic functions concretely. Or the part 
of the above-mentioned ethylene oxide structure is the compound which is 
propylene oxide structure. Two or more kinds of these may be mixed. 
[0028] Moreover, one or more kinds of following monofunctional photosensitive 
monomers may be added to the photosensitive monomer of two or more organic 



functions in order to adjust viscosity control and a photo-curing condition. It is the 
compound in which methoxy polyethylene-glycol (meta) acrylate, phenol ethylene 
oxide addition (meta) acrylate, nonyl phenol ethylene oxide addition (meta) 
acrylate, etc. are mentioned, and all have ethylene oxide structure concretely. Or 
the part of the above-mentioned ethylene oxide structure is the compound which 
is propylene oxide structure. 

[0029] Moreover, the melting point may add polyethylene glycol about 30 
degrees C or less with 1000 or less molecular weight for the purpose of viscosity 
control or fluid amelioration. Such a polyethylene glycol is a compound 
conventionally good for unlike the polymer of the amount of macromolecules of a 
paste, it being usually liquefied at a room temperature, being nonvolatile, and 
giving the viscosity control and thixotropy nature of a paste. In this case, the 
addition of the polyethylene glycol which is nonphotosensitivity needs to be range 
which does not have trouble in the configuration or hardening condition of the 
pattern which is made to carry out photo-curing of the paste, and forms it. 
[0030] As a polymerization initiator, they are diethoxy acetone phenon and 2- 
hydronalium KISHISHI. - Thioxan ton systems, such as benzophenone systems, 
such as benzyl ketal systems, such as benzoin ether systems, such as 
acetophenone systems, such as 2-methyl-1 -phenyl propane-1-ON, the isobutyl 
benzoin ether, and the isopropyl benzoin ether, benzyl dimethyl ketal, and 
hydroxy cyclohexyl phenyl ketone, and a benzophenone, and 2-chloro thioxan 
ton, etc. are used. 

[0031] As a solvent, if homogeneity is made to dissolve or distribute a 
photosensitive monomer, it will not be limited especially. For example, 
hydrocarbon systems, such as toluene, a xylene tetralin, and a mineral spirit, 
Alcoholic systems, such as a methanol, ethanol, isopropanol, and alpha-terpineol, 
An acetone, a methyl ethyl ketone, methyl isobutyl ketone, a cyclohexanone, 
Ester systems, such as ketone systems, such as an isophorone, methyl acetate, 
ethyl acetate, butyl acetate, and ethyl acetate, Ethylene glycol monomethyl ether, 
ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, ethylene glycol 



monomethyl ether acetate, Ethylene glycol glycol ether systems, such as 
ethylene glycol monoethyl ether acetate and ethylene-glycol-monobutyl-ether 
acetate, The diethylene-glycol monomethyl ether, diethylene glycol monoethyl 
ether, Diethylene glycol ether systems, such as the diethylene-glycol monobutyl 
ether, diethylene-glycol monomethyl ether acetate, diethylene glycol monoethyl 
ether acetate, and diethylene glycol monobutyl ether acetate, etc. are mentioned. 
[0032] With the inorganic powder used for this invention, the combination, such 
as a metal, a nonmetal, and a heat-resistant inorganic compound, is mentioned, 
concrete ~ the gold that it is stable in ambient atmospheres, such as temperature 
and humidity, as a metal powder, and for low-temperature baking (Au), palladium 
(Pd), silver (Ag), platinum (Pt), and silver/palladium (Ag/Pd) -- there are a 
tungsten being stable and for elevated-temperature baking (W), nickel (nickel), 
molybdenum (Mo), molybdenum manganese (Mo-Mn), etc. chemically. Moreover, 
carbon powder, graphite, etc. are used for a nonmetal. As a heat-resistant 
inorganic compound, the tin oxide (Sn02), oxidization in JUUMU (In 203), 
ruthenium oxide (Ru02), an alumina (aluminum 203), borosilicate glass, lead 
borosilicate glass, etc. are mentioned. 

[0033] These mineral constituents are mixed and used independent or if needed. 
When the inorganic powder itself sinters at the time of baking, it is possible to 
consider as a mineral constituent by independent [ its ], but when the melting 
temperature of inorganic powder is high, or when burning temperature cannot be 
gone up to melting temperature, the inorganic powder of a low-melt point point is 
mixed and used. Usually, between inorganic powder can be sintered by adding 
the powder of low melting glass, such as lead borosilicate glass, at several% of 
the weight of a rate in such a case. The particle size or the configuration of 
inorganic powder needs to choose them according to the target paste, although 
there are the shape of a globular shape, fibrous, and a flake, a non-fixed form, 
etc. variously. 

[0034] Moreover, an additive is added if needed. As an additive, a wetting agent, 
a dispersant, a plasticizer, a defoaming agent, polymerization inhibitor, a 



thixotropy grant agent, etc. are used if needed. As an example of a dispersant, a 
sorbitan fatty acid ester, benzenesulfonic acid, etc. are mentioned, and diphenyl 
phthalate, a dioctyl phthalate, phthalic-acid dihexyl, dicyclohexyl phthalate, 
isophthalic acid dimethyl, benzoic-acid scrolling, etc. are mentioned as an 
example of a plasticizer. 

[0035] As the **** approach, a roll mill, a bead mill, an automatic mortar, etc. are 
used. 

[0036] Here, patterning in this invention points out a last process required for 
molding of the structure, for example, the process which applies a paste to 
homogeneous membrane, besides pointing out molding in the structure 
configuration aiming at a paste. Concretely, by the formation approach of the 
structure of ** explained by the Prior art, patterning, a call, and its paste that 
carried out patterning are shaved off for the process applied on a transferred 
object, and the target structure is molded. Moreover, by the formation approach 
of the structure of ** explained by the Prior art, both the process applied on a 
transferred object and the process which presses with an intaglio after that and 
molds the target structure are called patterning, therefore, as order of a process 
in the case of forming the structure by the approach of**, using the 
photosensitive baking paste of a solvent mold To the 1st, < paste with a 
spreading (patterning) >-> <solvent removal> ->< intaglio on a transferred object 
the case of press (patterning) >-> <exposure hardening> Where < paste is 
pressed in the 2nd with a press (patterning) >->< intaglio with an intaglio, without 
carrying out spreading (patterning) >->< solvent removal on a transferred object, 
there is a case of solvent removal >-> <exposure hardening>, and both sides fill 
claim 9. 

[0037] <Operation> According to the non-solvent mold photosensitivity baking 
paste or solvent mold photosensitivity baking paste mentioned above, the 
viscosity suitable for printing coating or patterning and a paste with easy fluid 
adjustment can be obtained, without producing peeling and a crack at the time of 
baking. 



[0038] 
[Example] 

[0039] The non-solvent mold photosensitivity baking paste for forming a dielectric 
layer below in <the example 1> and the example of manufacture of a dielectric 
layer are shown. 

Low-melt point point lead borosilicate glass powder 75 weight sections ethylene 
oxide addition TORIMECHI roll Pro pantry acrylate (n= 10) A 10 weight sections 
methoxy polyethylene-glycol methacrylate (n= 10) 10 weight section 
benzophenone Three weight sections diphenyl phthalate The presentation of 2 
weight sections above was fully ****(ed) in the roll mill, and was considered as 
the paste. 

[0040] Thus, coating of the obtained paste for dielectric layers is carried out by 
screen-stencil on a glass substrate on the whole surface, and they are ultraviolet 
rays 1000 mJ/cm2 It irradiated. Subsequently, it calcinated at 550 degrees C and 
the dielectric layer was formed on the glass substrate. 
[0041] The example of manufacture of the non-solvent mold photosensitivity 
baking paste for forming a conductive pattern below in <the example 2> and a 
conductive pattern is shown. 
[0042] 

The end of silver dust 75 weight sections glass frit Five weight sections 
polyethylene-glycol (#600) diacrylate Ten weight sections benzophenone Two 
weight sections diphenyl phthalate The presentation of 2 weight sections above 
was fully ****(ed) in the roll mill, and was considered as the paste. 
[0043] Thus, coating of the obtained paste for conductive patterns is carried out 
by screen-stencil on a glass substrate, and they are ultraviolet rays 1000 mJ/cm2 
It irradiated. The conductive pattern width of face of the screen version was 100 
micrometers. Subsequently, it calcinated at 550 degrees C and the conductive 
pattern was formed on the glass substrate. 

[0044] A presentation and the example of manufacture of the non-solvent mold 
photosensitivity baking paste for forming the rib of a plasma display below in <the 



example 3> are described. 

Presentation lead borosilicate glass frit 68 weight sections alumina Twelve 
weight sections ethylene oxide addition sorbitol hexa acrylate (n= 15) 
8 weight section polyethylene-glycol #400 Eight weight sections t-butyl 
anthraquinone Two weight sections butyl benzyl phthalate The presentation of 2 
weight sections above was fully ****(ed) in the roll mill, and was considered as 
the paste. Paste viscosity is 10000PS ******. 

[0045] The prepared paste was set to the screen printer and the rib configuration 
of a plasma display was patternized. After printing is the patternized substrate 
with UV aligner 100 mJ/cm2 It exposed and the paste was fixed on the substrate. 
The pattern configuration at this time was 20 micrometers in width of face of 100 
micrometers, and height. After exposure termination set the substrate to the 
screen printer again, and printed the paste. After printing was exposed with UV 
aligner like the 1st layer. This actuation was repeated 10 times and the rib with a 
height [ of 200 micrometers ] and a width of face of 100 micrometers was formed. 
Finally it calcinated at 550 degrees C, and considered as the rib substrate of a 
plasma display. 

[0046] A presentation and the example of manufacture of the solvent mold 
photosensitivity baking paste for forming the rib of a plasma display below in <the 
example 4> are described. 

1 5MMg& 
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The above-mentioned presentation was fully ****(ed) in the roll mill, and was 

considered as the paste. Paste viscosity is 1000PS ******. 

[0047] On the glass substrate in which the electrode which is a transferred object 



was formed, the concave which has the slot of the rib configuration (width of face 
of 30 micrometers, height of 200 micrometers) of a plasma display was formed 
with the photosensitive dry film. The prepared paste is embedded by screen- 
stencil in the slot, the excessive paste which is in a concave crowning after 
removing a solvent at a heat desiccation process is removed, and, subsequently 
they are 1000 mJ/cm2 with UV aligner. UV light was irradiated and the paste was 
stiffened. After exposure termination removed the concave with the developer, 
and formed the pattern of width of face of 30 micrometers, and a rib configuration 
with a height of 200 micrometers. Finally it calcinated at 580 degrees C, and 
considered as the rib substrate of a plasma display. 
[0048] A presentation and the example of manufacture of the solvent mold 
photosensitivity baking paste for forming the rib of a plasma display below in <the 
example 5> are described. 

rm-jr i siisgG 

hUT^U V-h (n = 2 0) 8Sfii? 

sj^ux5 1 P>^un-;v#4 o o zmm.% 



The above-mentioned presentation was fully ****(ed) in the roll mill, and was 
considered as the paste. Paste viscosity is 3000PS ******. 
[0049] On the glass substrate in which the electrode which is a transferred object 
about the prepared paste was formed, the coat was carried out so that it might 
become uniform thickness. Subsequently, the pressure was applied to the paste 
on a glass substrate for the transparence intaglio (product made of polyester 
resin) with the reverse pattern of the rib configuration (width of face of 50 
micrometers, height of 200 micrometers) of a plasma display with the Taira press 
machine, without removing a solvent at a heat desiccation process. Then, they 
are 1000 mJ/cm2 with both sides of the glass substrate removed from the Taira 
press machine to UV aligner. UV light was irradiated and the paste was stiffened. 



After exposure termination removed the intaglio and formed the pattern of width 
of face of 50 micrometers, and a rib configuration with a height of 200 
micrometers. Finally it calcinated at 580 degrees C, and considered as the rib 
substrate of a plasma display. 

[0050] A presentation and the example of manufacture of the solvent mold 
photosensitivity baking paste for forming the highly minute rib of a plasma display 
below in <the example 6> are described. 

h'JWJWh (n=15) 16M»ffl5 
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The above-mentioned presentation was fully ****(ed) in the roll mill, and was 
considered as the paste. Paste viscosity is 200PS ******. 
[0051] After embedding the prepared paste by the doctor at an intaglio (product 
made of silicone resin) with the reverse pattern of the rib configuration (width of 
face of 30 micrometers, height of 200 micrometers) of a plasma display and 
removing a solvent at a heat desiccation process, they are 1000 mJ/cm2 with UV 
aligner. UV light was irradiated and the paste was stiffened. After exposure 
termination irradiated UV light with UV aligner from the rear face of the glass 
substrate which pressurized with the Taira press machine like and was removed 
from the Taira press machine which air bubbles do not mix on the glass substrate 
which carried out the coat of the liquefied UV adhesives (principal component: 
urethane acrylate), and formed the electrode which is a transferred object on the 
paste filled up into the intaglio with the hardening condition, and stiffened 
adhesives. Then, the intaglio was removed and the pattern of width of face of 30 
micrometers and a rib configuration with a height of 200 micrometers was formed. 
Finally it calcinated at 580 degrees C, and considered as the rib substrate of a 
plasma display. 



[0052] A presentation and the example of manufacture of the solvent mold 
photosensitivity baking paste for forming the rib of a plasma display below in <the 
example 7> are described. 
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The above-mentioned presentation was fully ****(ed) in the roll mill, and was 
considered as the paste. Paste viscosity is 2000PS ******. 
[0053] They are 1000 mJ/cm2 with UV aligner, without embedding the prepared 
paste by the doctor at an intaglio (product made of polyester resin) with the 
reverse pattern of the rib configuration (width of face of 50 micrometers, height of 
200 micrometers) of a plasma display, and removing a solvent at a heat 
desiccation process. UV light was irradiated and the paste was stiffened. After 
exposure termination were an example 6 and these conditions, on the glass 
substrate in which the electrode which is a transferred object was formed, they 
imprinted with adhesives the paste of the hardening condition embedded at the 
intaglio, removed the intaglio, and formed the pattern of width of face of 50 
micrometers, and a rib configuration with a height of 200 micrometers. Finally it 
calcinated at 580 degrees C, and considered as the rib substrate of a plasma 
display. 

[0054] A presentation and the example of manufacture of the non-solvent mold 
photosensitivity baking paste for forming the rib of the plasma display at the time 
of adding a polymer as an example of the <example 1 of comparison> 
comparison are described. 

A presentation lead borosilicate glass frit 68 weight sections alumina Twelve 
weight sections ethyl cellulose Four weight sections epoxy acrylate Six weight 
sections butyl methacrylate 6 weight section t-butyl anthraquinone Two weight 



sections butyl benzyl phthalate The presentation of 2 weight sections above was 
fully ****(ed) in the roll mill, and was considered as the paste. Paste viscosity was 
1 million PS. 

[0055] Although the prepared insulating paste for baking was set on the version 
of a screen printer and printing of a rib pattern with a width of face of 100 
micrometers was tried, the paste was got blocked between the mesh of the 
screen version, and a paste was not able to be imprinted on the substrate. 
Moreover, although it was possible to have imprinted and patternized a paste on 
a substrate when printing of the rib pattern of 300-micrometer width of face was 
tried, it was the result of the remains of a mesh of the screen version remaining 
in a pattern front face, and smooth nature being missing. 
[0056] Furthermore, with this paste, when the embedding to the intaglio used in 
the press, the example 6, and example 7 by the intaglio used in the embedding 
to the concave formed on the glass substrate in the example 4 and the example 
5 was tried, air bubbles were generated partially and sufficient restoration or a 
sufficient press were not made. Moreover, when the rib substrate formed on 
these conditions was calcinated at 580 degrees C, the crack arose to most ribs. 
[0057] 

[Effect of the Invention] According to this invention, in formation of the inorganic 
structures, such as insulator nature which utilized techniques, such as an imprint 
from the press by the embedding to the concave formed on printing coating 
techniques, such as screen-stencil, and a transferred object, and the intaglio, and 
an intaglio, a dielectric, a resistor, and a conductor, smooth nature is high, 
formation of the high definition structure is possible, and workability can also 
obtain a good non-solvent mold photosensitivity baking paste or a solvent mold 
photosensitivity baking paste. 

[Translation done.] 
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